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ABSTRACT
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ftesistance Pat terns of Pathogenic Bacteria
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Tas;k 01: 11ilitary Medical Research Program S. E. Asia

Subtask 01: l-'iilit ary Medical Research Program SEASIA
(Thailand)

Reporting Installation: US Army-SEATO Medical Research Laboratory,
APO 146, San Francisco, California

Division of Medical [tesearch Laboratories

Department of Bacteriology and Immunology

Period Covered by Report: 1 Decenber 1963 to 31 I'ftarch 1964

Principal Investigator: Howard E. Noyes, Ph.D

Associate Investigator: Mrs. Panyasri Benjadol

Assistants:

lv~s. Maline e Tha reesawasdi
I"Iiss FraIn Senadisai

Reports Control Symbol: MEDDH-288

Security Classification: UNCLASSIFIED

The objective of this study was to determine bacteriostatic levels
of six antibiotics for enteric argar!isms recently isolated from patients
with acute diarrhea. Enteric diseases constitute one of the most
important medical problems relating to the effectiveness of troops
operating in tropical areas. Relianc e on rapid mcbility of troops into
combat areas will usually mean that the soldiers will contract diarrheal
diseases at a critical time. The use of antibiotics to moderate the
effects of outbreaks of diarrhea and eliminate carriers is related
directly to the susceptibility of the etiologic agents. The problem of
antibiotic-resistant organisms could be especially critical in Thailand
where antibiotics are available ~d thout prescription, and in some
instances, are relatively inexpensive.
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Using the tube dilution technique it was found that 29 enteric
isolates of a total of 468 strains repregenting 81 specJes and serotypes
were resistant to greater than 100 mcg/ml of the six aIltibiotics studied.
~almonella. paratyphi B and 8allilonella montevideo account ed for 1 5 of the
29 resista,nt strainp. This is sigz:1ificant because these t~ sJ::ecies are
i$olatea f.~equently from J:a,tients ~ th acute diarrhea. All ~alL1onella
typliosa" strains w:ere sensitive to ~hloramphenicol although this drug has
been used routinely for therapy of typhoid fever for many years in
Thailand. Based on in vitro sens~tivities, o~etracycli~ was the nlost
effect'ive:'-;antibiotic tested with approxiImtely 78 }:ercent of the strains
being sensitive to 50 mcg/ml or le..ss. Lj.sted in decreasing order qf;
effectiveness the other antibiotics evaluated were chloramphenicol,
neomycin sulfate, kammycin sulfat~, streJ:*.omycin sulfate ~rrl penj,cillin G,
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Ob.iective: To deterffline bacteriostatic levels of six antibiotics for
enteric diseases recently isolated from patients with acute diarrhea.
Enteric diseases constitute one of the most important medical problems
relating to the effectiveness of trooIE o~ratirg in tropical areas.
Reliance on rapM mobility of troops into rombat areas will usually mean
that the soldiers will contract diarrheal diseases at a critical time.
The use of antibiotics to moderate the effects of outbreaks of diarrhea
and eliminate carriers is related directly to the susceptibility of the
etiologic agents. The }roblem of antibiotic-resistant organisms could
be es~cially critical in Thailarrl where antibiotics are available
without prescription, and, in some instances, are relatively inexpensive
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The purpose of this study was to determine bacteriostatic levels of six
antibiotics for enteric organisms recently isolated from J::a.tients with
acute diarrhea.

Pe$cript.i9!}.: All. 9rgani~$ inth::..s study e:xcept25 i~9lqtes _of- El.'I;or
Ogawa f~m.Viet Nam were isolated from stools or rectal swabs from
hospitalized Thai nationals during late 1963" am ear1i"1964. Isolation
proc-e"dure-S~-ere -as foll-ow-s. --R~cta.J:. swabs were placed iii' "'.Se'lenite~F
enrichment br9~h and incubated for 6 -18 hours before su~culture to
ba1Jnonella -Shigella" l'lacConl<ey" ,and Eosin -methylene blue agar plates
for isolation,.of enteric pathogens. Isolates with. appropriate biochemical
patterns were examined serologically in accordance with methcxis described
by Edwards am Ewing. : ,

Sensiti~ty tysts were carrie4 out in trypticase S9Y~IQth, pH 7.4,
by use.of the tU8e dilu~ion method. Theinoc~um f?r each tube vias
appro~tely 10 organ~sms/m1 and the bacter~ostat~c level was the
lowest concentration of antibiotic; preventing visable growth. The
commercially available antibiotics used were chloramphenicol, kanamycin,
neomycin sulfate, oxytetracycline, penicillin and streptomycin gulf ate.

Progress: Relative usages of antimicrobial agents ill the treatment of
patients with acute diarrhea are shown in Table I which is based on
srs cifilenssubmitt-eaQ1ii'ing this study. -In m&iy in$tah-css.-th-e-choic~ of
drug was based on cost rather than medical judgement because many patients
sought medical attention only after self-medication was unsuccessful.

Overall these in vitro studies indicate that the most effective
antibiotic studied was oxytetracycline followed in order of decreasing
effectiveness by :chlbrampheni:cel.;. neomycin.suli a:~e~. kanamycin, streptomycin
sulfate and penicillin G. (Table II) However it should be emphasized
that sone-strains of nearlye_very slEcies were resist.an.tt_o.&_gi.ven
ant~b~otic and the choice of therapy should be based on antibiotic
sepsiti1{ity studies.--' ---!

: : : c c~ ., ., .;
---;- Qx.Ytetracycline--=-All but three or- tIie-42"species'-bf salmonella

ispla:ted tended to be ,sensitive to this antibiotic (Tab~eliI). H<:wever
these three are among tqe ent.eric Pathogens isolated most frequentJ.y in
Thailand. Most of the ~higel;la strains were sensitive with ::>h~ell:a.
flexnerl bei~ the lea,st s-ens;itive. Mor~ than half of the enteropathogenic
EscheriChia coli were sensitive with none of the 12 serotypes outstanding.-., '"
Arn,o~ the paracolons, most Paracolobactrum intermedium were sensitive;
most Paracolobactrum coliforme were resistant am the isolates of
Para£olQbactrum ae£ogen2id~s were about e~ally divided~ Most vibrios
were very sensitive to oxytetracycline w~th the exception of one Ogawa
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TABLE I

Antibiotic Therapy of Patients with Acute. Diarrhea

TABLE II

Sensitivities of Enteric Isolates to Six Antibiotics-
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TABLE III
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serotype and 4 non-agglutimting vibrios. -All -but one'-st~rain of Proteus
mirabilis were resistant and all strains of pseudomonas were sensitive. -
Strains of'tne remaining species r~ed the entire gam\ltfrom-very -

_~~nsit~ve -to comp~:t_e;ly resistarit.

-Chloramph~riic'ol:--.rn general the in vitro findings with. chloratllphenicbl

paralleled :those of oxytetl'acycline (Table IV) except that .somewhat higher.-

levels of chloramphenicol were required. ExcepGions were (1) Salmonella

.<;!~ strains were more sensitive, (2) more strains of Sh. flexner1were -

l'iighly resistant, aId (3) most strains of pseudomonas w&e resistant to

chlorqrnphenicol. I-Jone of the strains of §. typhosa have beconB highly,

resistant to chloramphenj.col although it has been the drug of choice for...

~ypho~d fe-v;er iI! Tha~lan:i :for many .;years. It :was not ed that vibri.os isolated ir} Thailam ;terrled to be mOre resistant to chloramphenicol than

isolates f~om Viet Na;m. :.. ...

, ..: i .
l~eom.vcin ari:i Kanam.vcy! -'rhese : antibiotic s can be discussed together

because of the closeness of their antibacterial spectrura, i.e. 53 of 61

strair1s resistant to greater than 100 mcg/ml of kanamycin_were equally

resistant to neanycin. While the J:Qttern of cross-resistance ~apparent

in Tables V and VI, neomycin consistently was more inhibitory than

kanamycin. ..)o~ strains o'f all genera studied were sensitive to

qlinically achievable levels of neomycin, but this was less true for

I<;:anamycin. In the absence: of specific sensitivity studies there-iS nothing j.n th~ data to indicate a. choice of. ka."E.mycin over neomycin. .::

Str~ptomycin -Only 37 of the 462 strains tested were iilhibited by
12.5 U"lcg/nll this: antibiotic arrl roost of these were randomly distributed
among the entero~thogenic E. coli and various sal.inonella species
(Table VII),. Th~re was no ind~ion that any sJ::ecies or serotype was

;. "
consistently sensitive to .streptomycin. M

Penicillin G. -This antibiotic was incluied in the study because
it has been shown to be bacteriostat;ic for a nunber of gram ne-gative
pathogens. The r'esults in Table VIII show that practically all the
organisms except a few salmonella aril shigella strains were resistant to
penicillin G. Of particular interest was the complete resistance ot--
P~teus mirabilis, a speci~s report~d to have many strains sensitive to -
Penicillin G.

Summary: The antimicrobial senfsiti\fities of Gram -negative bactef-ia
i,solated from patients with acut e diarrhea were assayed against o:x:ytetra~
cycline, chlorampheni,col, penicillin, streptanycin, ne~cin am kanamycin.
Oxytetracycline ~ chloramphenicol in that order were the most inhibitory
for most sIScies: and fran this standpoint they are clearly the antibiotics
of choic~ until laborato,ry results are available.
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TABLE IV

Sensitivityof' Enteric!s_olates to Chloramphenicol
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TABLE V~

~5itivi.tYOf ~~r!£~5o1ate5 tQ -~~!!}.~~
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l TABLE VI--;..
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TAB~.vII
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.TABLE VIII

~nsitivity of Enteric Isolates to Penicillin -g.
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Conclusion: Twenty-nine strains of '--enteric pathogens' were 'res-istant to
greater than 1.00, mcg/ml of ~ach antibiotic stlliied, presumably the
result of the unr~stric't-ed availal.Jility of antibiotics in Thailand.
Additional antibiotic s, not genera1:],.-y available in thi-s area should: be
tested against these re-sistant strains and one or more ~f!~~~ive
antilnicrobials should be stockpiled and utilized jUdiciously.
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